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@  Method  and  apparatus  for  spreading  liquids. 

  The  invention  relates  to  the  spreading  of  a  liquid  onto 
surfaces  to  be  treated  and  to  an  apparatus  used  to  spread 
the  liquid.  The  apparatus  has  a foaming  element  comprising 
a  porous  body  which  is  saturated  with  liquid  and  then  sub- 
jected  to  a  gas  under  pressure  which  forces  the  liquid  out  of 
the  porous  body  in  the  form  of  a  foam.  The  bubble  sizes  in 
the  foam  are  substantially  uniform.  In  a  preferred  embodi- 
ment  the  porous  body  is  tubular  with  a  hollow  central  core 
and  surrounding  tubes  injecting  liquid  into  the  body.  The 
gas,  usually  air,  flows  radially  outwardly  generating 
bubbles.  The  method  and  device  may  be  used  to  spread  fun- 
gicide  to  prevent  sapstain  on  sawn  timber. 



This  Invent ion   r e l a t e s   to  a  method  and  appara tus   for  e v e n l y  

sp read ing   f l u i d s   on  s u r f a c e s .   More  p a r t i c u l a r l y   it  r e l a t e s   to  a 

method  and  a p p a r a t u s   for  use  In  coa t ing   or  Impregnating  f l a t  

s u r f a c e s   but  is  not  l imi ted   t h e r e t o .  

In  the  sawmi l l ing   Indus t ry   f r e sh ly   mi l led  t imber  can  be  s u b j e c t e d  

to  u n s i g h t l y   s t a i n i n g   owing  to  the  presence   of  s a p s t a i n   f u n g i .  

These  fungi  can  be  c o n t r o l l e d   by  spreading   f u n g i c i d e s   on  the  wood 

s u r f a c e   immediately  a f t e r   sawing  usua l ly   by  dipping  but  somet imes  

by  s p r a y i n g .   However,  t h i s   adds  to  the  cos t s   of  p repar ing   sawn 

t imber   and  it   is  d e s i r a b l e   to  be  able  to  apply  the  minimum  amount 

of  f u n g i c i d e   to  achieve   cos t   e f f e c t i v e   t r e a t m e n t .   There  are  a l s o  

problems  with  adopt ing   c e r t a i n   e f f e c t i v e   t r e a t i n g   agents   b e c a u s e  

of  chemical  c o r r o s i v e n e s s   or  s t a b i l i t y   in  the  d ip - sp ray   s y s t e m s .  

I t  i s   known  in  the  h o r t i c u l t u r a l   Indust ry   t h a t   I n s e c t i c i d e s   and 

o ther   p r o t e c t i v e   sprays  may  be  most  e f f e c t i v e l y   appl ied   t h r o u g h  

the  use  of  c o n t r o l l e d   d r o p l e t   a p p l i c a t i o n .   By  th i s   method 

d r o p l e t s   of  s u b s t a n t i a l l y   the  same  diameter   are  d i sbursed   by 

spraying   nozz les   of  a  c e n t r i f u g a l   des ign.   This  method  Improves 

t a r g e t t i n g   e f f i c i e n c y   and  avoids  d r i f t .  



It  has  now  unexpec t ed ly   been  found  t h a t  a   v a r i a t i o n   of  t h i s  

p r i n c i p l e   can  p rov ide   s i m i l a r   Improvements  in  performance  in  t h e  

p r o p h y l a c t i c   t r e a t m e n t   of  sawn  t imber.   By  p repa r ing   a  foam 

c o n s i s t i n g   of  bubbles   of  s u b s t a n t i a l l y   uniform  s ize   and  s p r e a d i n g  

the  foam  evenly  over  a  s u r f a c e   to  be  t r e a t e d   cont ro l   of  s a p s t a i n  

can  be  ach ieved   using  minimal  q u a n t i t i e s   of  chemical  and  with  no 

wastage  Into  the  e n v i r o n m e n t .  

It  is  an  o b j e c t   of  t h i s   Invent ion  to  go  some  way  t o w a r d s  

a c h i e v i n g   t h e s e   d e s i d e r a t a   or  at  l e a s t  t o   o f f e r   the  publ ic   a 

useful   c h o i c e .  

Accord ing ly   the  Inven t ion   may  be  said  broadly  to  c o n s i s t   in  a 

method  of  app ly ing   a  l i qu id   to  a  su r f ace   which  c o m p r i s e s  

p r e p a r i n g   a  foam  of  the  said  l iquid   having  bubbles  of  a 

s u b s t a n t i a l l y   uniform  s i ze   and  spreading  said  foam  evenly  o v e r  

sa id   s u r f a c e .  

P r e f e r a b l y   sa id   foam  is  c r e a t e d   by  I n j e c t i n g   a  l iquid   into  a 

porous  s u b s t r a t e   held  wi th in   a  closed  c o n t a i n e r ,   c o n c u r r e n t l y  

pass ing   a  gas  under  p r e s s u r e   through  said  s u b s t r a t e   and  r e l e a s i n g  

the  foam  the reby   formed f rom  said  c o n t a i n e r .  

P r e f e r a b l y   sa id   l i qu id   c o n t a i n s   a  suspens ion ,   emulsion  or  a 

c o n c e n t r a t e d   s o l u t i o n   of  a  subs tance   In  water  and  said  gas  i s  

a i r ,   carbon  d iox ide ,   n i t r o g e n   or  other   Iner t   gaseous  m a t e r i a l .  



r e f e r a b l y   said  subs t ance   is  a  fung ic ide   or  fungic ide   and  c o n t a c t  

i n s e c t i c i d e   c o m b i n a t i o n .  

P r e f e r a b l y   said  porous  s u b s t r a t e   Is  a  s i n t e r e d   g lass   s u b s t r a t e   o r  
m e t a l l i c  

o ther   s i l i c e o u s ,   c e r a m i c / o r   s y n t h e t i c   p l a s t i c   s u b s t r a t e .  

P r e f e r a b l y   sa id   method  Includes   the  step  of  e j e c t i n g   said  l i q u i d  

r a d i a l l y   ou twardly   through  a  nozzle  comprising  a  narrow  s l i t   o r  

passageway  running  s u b s t a n t i a l l y   p a r a l l e l   to  the  axis  of  a 

c y l i n d r i c a l   c o n t a i n e r .  

A l t e r n a t i v e l y   said  method  inc ludes   the  step  of  e j e c t i n g   s a i d  

l iqu id   r a d i a l l y   outwardly   through  a  screen  or  mesh  spaced  from 

said  porous  s u b s t r a t e .  

In  ano ther   embodiment  the  inven t ion   may  be  said  broadly  t o  

c o n s i s t   in  an  a p p l i c a t o r   for  applying  a  l iquid  to  a  s u r f a c e  

c o m p r i s i n g :  

a  c losed   c o n t a i n e r ,  

a  porous  s u b s t r a t e   wi th in   or  a s s o c i a t e d   with  said  c l o s e d  

c o n t a i n e r ,  

a  nozzle   out  of  said  c o n t a i n e r ,  

means  for  i n j e c t i n g   a  l iqu id   Into  said  porous  s u b s t r a t e ,  

means  for  pass ing  a  gas  through  said  s u b s t r a t e ,  

the  a r rangement   being  such  tha t   in  use  said  l iquid  I s  

i n j e c t e d   Into  said  porous  s u b s t r a t e   and  said  gas  is  p a s s e d  

thourgh  said  porous  s u b s t r a t e   to  thereby  c r e a t e   a  foam,  t h e  

gas  p r e s s u r e   fo rc ing   said  foam  out  of  said  s u b s t r a t e   t h r o u g h  

said  n o z z l e .  



P r e f e r a b l y   said  s u b s t r a t e   Is  a  s i n t e r e d   g las s   or  other  s i m i l a r l y  

porous  e lement   having  s u b s t a n t i a l l y   uniform  pore  s i z e .  

P r e f e r a b l y   said  c o n t a i n e r ,   s u b s t r a t e   and  nozzle  are  all  e l o n g a t e  

I n t e g e r s   so  as  to  p rov ide   a  r e l a t i v e l y   wide  flow  path  of  l i q u i d  

out  of  said  n o z z l e .  

P r e f e r a b l y   said  means  for  i n j e c t i n g   l iquid   Into  said  po rous  

s u b s t r a t e   is  a  source   of  l iqu id   communicating  with  the  I n t e r i o r  

of  the  said  s u b s t r a t e   and  extending  s u b s t a n t i a l l y   along  t h e  

length  t h e r e o f .  

P r e f e r a b l y   said  source   of  l iqu id   comprises  a  source  of  a 

s u s p e n s i o n ,   emulsion  or  c o n c e n t r a t e d   s o l u t i o n   of  a   fung ic ide   o r  

c o n t a c t   i n s e c t i c i d e .  

P r e f e r a b l y   said  means  for  passing  gas  through  said  s u b s t r a t e  

compr i ses   a  source   of  gas  under  p r e s su re   arranged  so  t ha t   s a i d  

s u b s t r a t e   Is  between  said  source  and  said  n o z z l e .  

P r e f e r a b l y   s a i d  s o u r c e   of  gas  Is  a  source  of  a i r ,   carbon  d i o x i d e ,  

n i t r o g e n   or  o the r   Ine r t   gaseous  m a t e r i a l .  

In  a  second  embodiment  said  source  of  gas  comprises  a  c e n t r a l  

bore  wi th in   sa id   s u b s t r a t e   and  said  l iquid   i n j e c t i n g   means 

compr i se s   one  or  more  bores  ex te rna l   to  said  cen t r a l   bore,  a l l  

sa id   bores  being  wi thin   said  s u b s t r a t e .  



P r e f e r a b l y   said  chamber  Is  c y l i n d r i c a l .  

P r e f e r a b l y   said  s u b s t r a t e   has  a  r egu la r   geometr ic   c r o s s - s e c t i o n .  

P r e f e r a b l y   said  c r o s s - s e c t i o n   Is  e i t h e r   square  or  c i r c u l a r .  

In  another   embodiment  the  Invention  may  be  said  broadly  t o  

c o n s i s t   In  the  combina t ion   of  said  a p p l i c a t o r   with  an  a p p a r a t u s  

Inc luding   means  for  conveying  a r t i c l e s   with  su r f aces   to  be  c o a t e d  

In  combina t ion   with  said  a p p l i c a t o r .  

P r e f e r a b l y   said  nozzle   compr ises   a  screen  or  mesh  in  the  form  o f  

a  r o l l e r   su r round ing   said  s u b s t r a t e .  

P r e f e r a b l y   said  r o l l e r   compr ises   a  p e r f o r a t e d   c y l i n d r i c a l   e l e m e n t  

r o t a t i n g  a r o u n d   a  said  s u b s t r a t e .  

In  ano ther   embodiment  the  Invent ion  may  be  said  broadly  t o  

c o n s i s t   In  an  a p p a r a t u s   for  g e n e r a t i n g   a  foam  c o n s i s t i n g   o f  

bubbles   of  a  uniform  s ize   which  appara tus   c o m p r i s e s :  

a  porous  s u b s t r a t e   having  s u b s t a n t i a l l y   a  uniform  p o r o s i t y  

at  i ts   p e r i p h e r y ,  

means  for  s a t u r a t i n g   said  s u b s t r a t e   with  a  l i q u i d ,  

means  for  i n j e c t i n g   a  gas  Into  said  s u b s t r a t e ,  

the  a r rangement   being  such  tha t   In  use  gas  in jec ted   I n t o  

said  s u b s t r a t e   fo rces   l iquid   s a t u r a t i n g   said  s u b s t r a t e   o u t  

of  said  s u b s t r a t e   In  a  uniform  bubble  s i z e .  



The  Invent ion   may  be  more  f u l l y   unders tood  by  having  r e f e r e n c e   t o  

the  accompanying  drawings  in  which:  

F igure   1  is  an  i s o m e t r i c   p r o j e c t i o n   ( p a r t l y   broken  away)  of  a 

f i r s t   embodiment  of  a p p a r a t u s   according  to  the  i n v e n t i o n .  

F igure   2  is  a  schemat ic   diagram  I l l u s t r a t i n g   an  a p p l i c a t o r  

accord ing   to  the  Invent ion   in  combinat ion  with  an  appara tus   f o r  

app ly ing   l i q u i d s   to  work  p i e c e s .  

F igure   3  is  an  en l a rged   c r o s s - s e c t i o n a l   view  of  a  foaming 

s u b s t r a t e .  

F igure   4  i s   a  c r o s s - s e c t i o n a l   view  shown  by  the  l ine  I V -   IV  in  

F igure   1. 

F igure   5  Is  an  I s o m e t r i c   view  pa r t l y   broken  away  of  a  second  

embodiment  of  the  I n v e n t i o n .  

F igure   6  is  an  I some t r i c   view  pa r t l y   broken  away  of  the  o ther   end 

of  the  embodiment  I l l u s t r a t e d   in  Figure  5 .  

F igure   7  is  the  view  V I I  -   VII  shown  In  Figure  5 .  



Figure   8  Is  a  schemat ic   diagram  i l l u s t r a t i n g   an  a p p l i c a t o r   in 

combina t ion   with  a  second  embodiment  of  an  appara tus   for  a p p l y i n g  

l i qu id s   to  work  p i e c e s .  

Figure   9  is  a  s ide  e l e v a t i o n a l   view  ( p a r t i a l l y   in  s ec t ion )   of  t h e  

a p p l i c a t o r   mounted  in  a  conveying  a p p a r a t u s .  

F igu re  10   is  an  end  e l e v a t i o n a l   view  of  the  a p p l i c a t o r   of  F i g u r e  

9 .  

F igure   11  is  the  view  XI  -   XI  in  Figure  9 .  

Figure   12  is  a  top  plan  view  of  the  a p p l i c a t o r  s h o w n   in  Figures   9 

to  11  mounted  in  a  p r e f e r r e d   embodiment  of  a  c o n v e y i n g  a p p a r a t u s .  

Figure   13  is  a  s ide  e l e v a t i o n a l   view  of  the  embodiment 

I l l u s t r a t e d   In  F igure   12 .  

Figure   14  Is  an  end  e l e v a t i o n a l   view  of  the  embodiment 

i l l u s t r a t e d   in  F igures   12  and  13. 

The  l iquid   a p p l i c a t o r   11  of  the  embodiment  i l l u s t r a t e d   in  F i g u r e s  

1  to  4  compr ises   an  outer   cas ing   10,  an  Inner  casing  12  and 

nozzle   p l a t e s   14  which  come  c lose   to  one  another   to  form  a  n o z z l e  

o u t l e t   15.  A  foaming  s u b s t r a t e   16  has  a  porous  or  p e r f o r a t e d   r o d  

18  at  Its  c e n t r e .  



An  a i r   hose  20  leads  through  end  cap  24  to  an  I n t e r i o r   chamber  26 

wi th in   the  a p p l i c a t o r   11.  Hose  22  is  a  source  of  l iquid  to  r od  

18.  Although  chamber  26  of  the  embodiment  i l l u s t r a t e d   i s  

c i r c u l a r   in  c r o s s - s e c t i o n ,   It  will  be  app rec i a t ed   by  t h o s e  

s k i l l e d   in  the  a r t   t h a t   o ther   shapes  can  be  employed.  The 

a p p l i c a t o r   i l l u s t r a t e d   is  Intended  to  provide  a  wide  swath  o f  

a p p l i c a t i o n   and  hence  the  nozzle   opening  15  is  an  e l o n g a t e  

o p e n i n g .  

R e f e r r i n g   t o  F i g u r e   3  the  s u b s t r a t e   16  comprises  in  a  p r e f e r r e d  

embodiment  a  s i n t e r e d   g l a s s   e longa te   element.   Rod  18  can  be  

e i t h e r   a  rod  made  of  some  porous  mater ia l   or  a l t e r n a t i v e l y   can  be  

p e r f o r a t e d   with  o r i f i c e s   1 9 .  

R e f e r r i n g   to  F igure   2  the  a p p l i c a t o r s   11  may  be  suspended  w i t h i n  

a  frame  work  as  I l l u s t r a t e d   to  apply  foam  28  to  both  the  bo t tom 

and  top  of  a  work  p iece   42.  The  frame  comprises  a  v e r t i c a l   f r ame  

member  30  and  a  r o l l e r   t r ack   40.  Air  hoses  20  supply  compressed  

a i r   from  man i fo ld s   32  and  34  to  a p p l i c a t o r s   11.  

A  pa i r   of  r o l l e r s   36  and  38  are  suspended  from  spring  f rame 

members  46  and  48  downstream  from  the  nozzles   of  a p p l i c a t o r s   11.  

A  sensor   44  capab le   of  sens ing   whether  arm  46  is  urging  r o l l e r   36 

a g a i n s t   a  work  p iece   42  is  a l so   I l l u s t r a t e d .  



Turning  to  the  second  embodiment  I l l u s t r a t e d   In  Figures   5,  6  and 

7  the  a p p l i c a t o r   51  comprises   an  outer   casing  50  and  an  I n n e r  

cas ing  52.  Inner  cas ing   52  has  an  o u t l e t   54  along  s u b s t a n t i a l l y  

i ts   e n t i r e   l ength .   Through  the  end  56  I l l u s t r a t e d   In  Figure  5 

t he re   are  four  openings  58  which  are  the  end  of  l iquid   f e e d i n g  

tubes   59  wi th in   a  s i n t e r e d   g lass   s u b s t r a t e   78.  Inside  end  61 

t h e r e   is  formed  a  l iqu id   chamber  62 which  communicates  via  t u b e  

60  with  a  s o u r c e  o f   l i q u i d .   A  rim  57  surrounds  the  end  56  t o  

form  a  seal  with  ou te r   cas ing  50 .  

At  the  l e f t   hand  end  of  a p p l i c a t o r   51  as  I l l u s t r a t e d   in  F igure   6 

through  the  end  64  t h e r e   is  provided  an  opening  into  the  bore  66 

of  the  s i n t e r e d   g l a s s   s u b s t r a t e   78.  A  chamber  72  is  formed 

between  the  ends  64  and  68.  An  a i r   tube  70  communicates  w i t h  

chamber  72.  A  rim  71  su r rounds   end  64  to  form  a  seal  with  o u t e r  

cas ing   50 .  

As  seen  from  Figure   7  a  pa i r   of  nozzle  f l anges   74  merge  to  a 

nozzle   opening  76.  Foam  28  is  i l l u s t r a t e d   within  the  nozz le .   A 

foam  chamber  80  is  c r e a t e d   In  the  annular   space  between  I n n e r  

cas ing   52  and  s u b s t r a t e   78.  Chamber  80  Is  also  formed  be tween  

ends  56  and  6 4 .  

A  s t i l l   f u r t h e r   embodiment  Is  I l l u s t r a t e d   in  Figure  8.  A 

s t a t i o n a r y   a p p l i c a t o r   53  Is  surrounded  by  r o t a t a b l e   drum  82 

having  a  p e r f o r a t e d   or  mesh  su r f ace   84.  App l i ca to r   53  is  a 

porous  tube  whose  c o n s t r u c t i o n   Is  the  same  as  tha t   of  porous  t u b e  

78  i l l u s t r a t e d   In  F igure   7.  It  has  a  hollow  cen t r a l   tube  t o  



which  a i r   Is  fed  and  a  s e r i e s   of  surrounding  tubes  to  which 

l iqu id   is  fed.  Foam  g e n e r a t e d   by  a i r   r a d i a t e s   outwardly  t h r o u g h  

360°  from  the  outer   s u r f a c e   of  a p p l i c a t o r   53  to  f i l l   the  s p a c e  

ins ide   mesh  s u r f a c e   8 4 .  

The  foamIng  o p e r a t i o n   of  the  f i r s t   embodiment  will  be  d e s c r i b e d  

with  r e f e r e n c e   to  F igures   1,  3,  and  4.  Liquid  under  p r e s su re   f e d  

through  hose  22  e n t e r s   rod  18  and  the  p re s su re   forces   the  l i q u i d  

e i t h e r   through  the  porous  s ides   or  the  p e r f o r a t i o n s   19  Into  t h e  

s u b s t r a t e   16  and  s u b s t r a t e   16  becomes  s a t u r a t e d .  

At  the  same  time  a i r   under  p re s su re   en te r ing   tube  20  p a s s e s  

th rough   the  s u b s t r a t e   16  caus ing  the  l iquid   which  is  s a t u r a t e d  

wi th in   the  s u b s t r a t e   16  to  foam.  The  bubbles  of  the  foam  are  o f  

a  s u b s t a n t i a l l y   uniform  s ize   and  the  foam  28  pours  out  n o z z l e  

opening  15.  

In  the  embodiment  i l l u s t r a t e d   In  Figures   5  to  7  l iquid   is  f e d  

through  tube  60  Into  chamber  62.  Once  chamber  62  I s  

s u b s t a n t i a l l y   fu l l   the  p r e s s u r e   of  the  l iquid   causes  It  to  f low 

along  tubes   59  and  to  s a t u r a t e   the  pores  of  s u b s t r a t e   78.  From 

the  o the r   end  of  the  a p p l i c a t o r   51,  a i r   fed  through  hose  70  I n t o  

chamber  72  passes   through  the  cen t ra l   bore  66  and  r a d i a l l y  

outward  through  the  s u b s t r a t e   78  Into  the  chamber  80  within  I n n e r  

cas ing   52.  The  foam  2 8  i s   then  forced  outwardly  through  o p e n i n g  

54  to  the  nozz le   opening  7 6 .  



Turning  to  F igure   2  e i t h e r   the  a p p l i c a t o r   11  or  the  a p p l i c a t o r   51 

may  be  f i t t e d   Into  p o s i t i o n   to  coat  su r faces   such  as  work  p i e c e s  

of  wood  on  the  a p p a r a t u s .   A  work  piece  42  is  passed  from  r i g h t  

to  l e f t ,   as  I nd i ca t ed   by  the  d i r e c t i o n   of  the  arrow,  on  r o l l e r  

t rack  40.  R o l l e r s   36  and  38  are  urged  aga ins t   the  top  and  bo t tom 

s u r f a c e s   r e s p e c t i v e l y ,   of  work  piece  42  to  evenly  spread  the  foam 

28  d i s cha rged   from  the  nozz les   15  of  the  a p p l i c a t o r s   11.  A 

sensor   44  senses  when   the  two  r o l l e r s   come  t o g e t h e r   a f t e r   a  work 

piece  has  passed  the  nip  of  the  two  r o l l e r s   and  a u t o m a t i c a l l y  

shuts   off  the  a i r   and  l i qu id   sources   to  a p p l i c a t o r   11. 

In  ano ther   embodiment  not  i l l u s t r a t e d   the re   Is  an  a d d i t i o n a l   p a i r  

of  a p p l i c a t o r s   and  r o l l e r s   t o  t r e a t   the  v e r t i c a l   s ides   of  a  work 

piece  pass ing   through  a  s t a t i o n .  

In  the  embodiment  I l l u s t r a t e d  I n   Figure  8  a p p l i c a t o r   53  a s  

I l l u s t r a t e d   is  c o n t a i n e d   wi th in   a  hollow  p e r f o r a t e d  r o l l e r   82  i n  

a  c o n f i g u r a t i o n   such  t h a t   the  r o l l e r   82  r o t a t e s   c o n c e n t r i c a l l y  

around  the  a p p l i c a t o r   53  white  bearing  on  the  su r f ace   of  the  work 

piece  at  c o n t a c t   po in t   41.  Foam  28  from  the  a p p l i c a t o r   p a s s e s  

through  the  p e r f o r a t e d   s u r f a c e   84  of  the  r o l l e r   82  and  under  t h e  

l e f t   hand  lip  of  housing  86  onto  the  su r face   of  work  piece  42 

being  coa ted .   The  r o l l e r   82  In  t h i s   embodiment  is  held  wi th in   a 

housing  86  In  such  a  way  t ha t   the  foam  28  e j ec t ed   emerges  o n l y  

onto  the  s u r f a c e   being  c o a t e d .  



A  ststill  f u r t h e r   embodiment  of  the  appa ra tus   will   be  d e s c r i b e d  

with  r e f e r e n c e   to  F igure   9  to  14. 

The  s u b s t r a t e   for  formIng  the  foam  is  s i m i l a r   to  tha t   i l l u s t r a t e d  

In  F igures   5  to  7.  However,  the  foam  forming  element  I s  

su r rounded   by  a  r o t a t i n g   mesh  drum  through  which  the  bubbles  pour  

as  they  are  a p p l i e d   to  the  su r f ace   of  the  work  piece  as  will  be  

i l l u s t r a t e d   b e l o w .  

R e f e r r i n g   to  F igure   9  the  a p p l i c a t o r   comprises   a  drum  110.  At 

e i t h e r   end  of  the  drum  i s  a   rim  114  and  In  the  cen t r e   is  an 

annu la r   r e i n f o r c i n g   member  115  to  which  are  f ixed  a  s t a i n l e s s  

s t e e l   mesh  sc reen   112.  The  rim  p o r t i o n s   114  are  r o t a t a b l y   f i t t e d  

onto  end  body  members  120.  In  the  c e n t r e   of  drum  110  is  a  po rous  

e lement   126  formed  of  a  s i n t e r e d   g las s   of  the  l ike.   Element  126 

has  a  hollow  c e n t e r   124  and  a  s e r i e s   of  hollow  tubes  132 

p r e f e r a b l y   s y m e t r i c a l l y   d i sposed   about  c e n t r a l   tube  124.  E i t h e r  

end  of  e lement   126  is  f i t t e d   Into  a  c o l l a r . 1 2 1   which  i t s e l f   I s  

f i t t e d   Into  body  member  120.  Opening  122  communicates  t h r o u g h  

body  member  120  with  c e n t r a l   tube  124.  Opening  128  communicates  

through  annu la r   opening  130  between  body  120  and  c o l l a r   121  i n t o  

the  open  ends  of  tubes   132  Inside  porous  element  126. 

R e f e r r i n g   to  F igures   13  to  15  a  pair   of  drums  110  are  mounted  one  

d i r e c t l y   above  ano the r   between  pa i r s   of  b racke t s   116.  B r a c k e t s  

116  are  f i t t e d   to  bea r ing   blocks  166  on  f ixed  s h a f t   162.  S h a f t  

162  is  f ixed  at  e i t h e r   end  In  blocks  164.  Blocks  164  are  each 

mounted  on  u p r i g h t   frame  members  142.  Frame  members  142  are  each  

r e i n f o r c e d   by  g u s s e t   members  144.  At  the  bottom  of  upper  b r a c k e t  



members  116  are  a  pair   of  abutment  members  146.  These  a b u t  

a g a i n s t   bo l t s   148  which  are  screwed  through  a  pair   of  nuts  150 

and  154  and  a  p l a t e   152  which  i t s e l f   Is  fixed  onto  upper  p l a t e  

156.  It  will  be  seen  t ha t   by  turn ing   nut  148  b racke t s   116  a r e  

p ivoted   via  abutment  members  146  so  tha t   drums  110  are  b r o u g h t  

c l o s e r   t o g e t h e r   or  f a r t h e r   apa r t   from  one  a n o t h e r .  

Mounted  along  the  top  of  s ide  frame  members  136  on  top  o f  

s u r f a c e s   137  are  a  s e r i e s   of  r o l l e r s   138  a,  b,  c  and  d  In  b e a r i n g  

blocks  140  a,  b,  c,  and  d.  Lower  r o l l e r   110  is  ad jus t ed   by  means 

of  an  a d j u s t m e n t   bo l t   d i r e c t l y   onto  i ts  mounting  b racke t   as  shown 

In  ghost   at  153  so  t h a t   the  upper  su r f ace   of  drum  110  is  l e v e l  

with  the  tops  of  the  drums  138  a,  b,  c,  and  d.  

To  the  r i g h t   of  u p r i g h t   frame  members  142 in  Figures   12  and  13 

t h e r e   is  formed  a  shute   172  for  r ec i ev ing   work  pieces  158  from 

o ther   pa r t s   of  the  mill  and  feeding  them  between  the  pa i r s   o f  

r o l l e r s   110.  Diagonal  frame  members  160  r e i n f o r c e   the  f ramework .  

In  Figure   12  t h e r e   is  I l l u s t r a t e d   a  pair   of  n ipp les   168  and  170 

which  r e s p e c t i v e l y   are  connected   to  I n l e t s   122  and  128 

i l l u s t r a t e d   In  F igure   10.  Nipple  168  is  connected  to  a  source   o f  

a i r   to  feed  tube  124  and  n i p p l e  1 7 0   is  connected  to  a  source   o f  

f l u id   such  as  an  a n t i - s a p s t a i n   suspens ion ,   to  feed  tubes  132  v i a  

a n n u l a r   space  130.  



In  o p e r a t i o n   a d j u s t m e n t   bo l t   153  is  ad jus ted   so  t h a t  l o w e r   drum 

110  Is  e x a c t l y   level  with  the  tops  of  ad jacen t   drums  138  b  and  

138  c.  A  t r i a l   work  piece  158  Is  placed  between  drums  110  and 

nuts  154  and  150  are  loosened  to  allow  bolt   148  to  be  ad jus ted   so  

t h a t   both  the  upper  and  lower  drum  110  j u s t   touch  the  work  p i e c e  

158.  A  f ine   a d j u s t m e n t   Is  then  made  to  lower  upper  drum  110  s o  

t h a t   the  d i s t a n c e   between  the  two  drums  110  is  s l i g h t l y   less  t h a n  

the  a n t i c i p a t e d   minimum  t h i c k n e s s   of  any  work  piece  p a s s i n g  

t h e r e b e t w e e n .   It  will   be  seen  t ha t   In  the  event  of  a  work  p i e c e  

158  is  t h i c k e r   than  t h i s   d i s t a n c e ,   b racke t s   116  of  upper  r o l l e r  

110  can  be  p ivo ted   in  a  c lockwise   d i r e c t i o n   when  viewing  F i g u r e  

13  to  allow  the  work  pIece  to  pass  t h r o u g h .  

The  a i r   and  l i qu id   sources   are  then  connected  and  turned  onto  t h e  

n i p p l e s   168  and  170  of  the  upper  r o l l e r   110  and  c o r r e s p o n d i n g  

n i p p l e s   on  lower  r o l l e r   110  and  flow  is  commenced  to  c r ea t e   t h e  

foam  which  passes   out  through  mesh  112  of  each  of  the  drums  110. 

The  foam  g e n e r a t e d   will   be  ad ju s t ed   to  have  a  r e l a t i v e l y   h igh  

v i s c o s i t y   such  as  to  minimise   loss  through  dr ipping  from  t h e  

bottom  of  bottom  r o l l e r   110.  The  r a t e   of  flow  of  gas  and  l i q u i d  

Into  n i p p l e   168  and  170  wil l   be  ad ju s t ed   to  ensure  t h a t   most  o f  

the  foam  is  wiped  off  the  s u r f a c e s   of  r o l l e r s   110  con t ac t i ng   t h e  

workpiece   158  r a t h e r   than  being  d i scharged   at  a  ra te   too  f a s t   t o  

be  all   taken  up  but  the  workplece  su r f ace .   If  a  lower  v i s c o s i t y  

f l u i d   or  h igher   p r e s s u r e s   are  used  then  a  housing  such  as  i s  

I l l u s t r a t e d   In  F igure   8  may  be  provided  to  cover  r o l l e r s   110.  A 

drip  pan  may  be  provided  below  lower  r o l l e r   110. 



In  the  embodiment  i l l u s t r a t e d   all  of  the  r o l l e r s   138  are  I d l e r  

r o l l e r s   and  the  work  piece  is  driven  through  the  appara tus   by 

means  of  its  own  momentum  from  a  force  applied  e a r l i e r   In  t h e  

m i l l .   A  t r e a t e d   workpiece  158a  Is  shown  to  the  l e f t   In  F i g u r e  

13.  A l t e r n a t i v e l y ,   r o l l e r   138d  may  be  a  driven  r o l l e r   and  would 

d r ive   work  p iece   158  as  it  is  passed  over  i t .   Both  upper  and 

lower  s u r f a c e s   of  work  piece  158  are  coated  by  the  foam  p a s s i n g  

through  the  s c r eens   of  the  two  drums  110  and  a  f ine  smooth  even 

coa t ing   is  c r e a t e d   on  the  work  p i e c e .  

In  the  embodiments  i l l u s t r a t e d   the  work  pieces  are  f r e sh ly   sawn 

p ieces   of  t imber   and  the  l i qu id   being  applied  Is  a  c o n c e n t r a t e d  

suspens ion   of  f u n g i c i d e   for  the  control   of  s aps t a in   fungi .   I t  

will  be  a p p r e c i a t e d   by  those   s k i l l e d   In  the  ar t   tha t   t h i s   is  b u t  

a  s i n g l e   a p p l i c a t i o n   of  the  general   p r inc ipa l   of  the  I n v e n t i o n .  

It  may  be  used  for  the  sp read ing   of  l iquids   for  such  d i v e r s e  

purposes   as  p a i n t i n g   with  primer  or  f inal  coats   or  for  a  l a r g e  

range  of  o ther   a p p l i c a t i o n s .  



1.  A  method  of  apply ing   a  l iqu id   to  a  su r f ace   which  c o m p r i s e s  

p r e p a r i n g   a  foam  of  the  said  l iquid   having  bubbles  of  a 

s u b s t a n t i a l l y   uniform  s i ze   and  spreading   said  foam  evenly  o v e r  

sa id   s u r f a c e .  

2.  A  method  acco rd ing   to  claim  1  wherein  said  foam  is  c r e a t e d  

by  i n j e c t i n g   a  l iqu id   Into  a  porous  s u b s t r a t e   held  wi thin   a 

c lo sed   c o n t a i n e r ,   c o n c u r r e n t l y   passing  a  gas  under  p r e s s u r e  

through  sa id   s u b s t r a t e   and  r e l e a s i n g   the  foam  thereby  formed  from 

said  c o n t a i n e r .  

3.  A  method  accord ing   to  claim  1  or  2  wherein  said  l i q u i d  

c o n t a i n s   a  s u s p e n s i o n ,   emulsion  or  a  c o n c e n t r a t e d   s o l u t i o n   of  a 

s u b s t a n c e   in  water   and  said  gas  is  a i r ,   carbon  d iox ide ,   n i t r o g e n  

or  o the r   I ne r t   gaseous  m a t e r i a l .  

4.  A  method  accord ing   to  any  one  of  the  preceding  c laims  which  

inc ludes   the  s tep  of  e j e c t i n g   said  l iqu id   r a d i a l l y   ou tward  

through  a  nozz le   compr i s ing   a  narrow  s l i t   or  passageway  r u n n i n g  

s u b s t a n t i a l l y   p a r a l l e l   to  the  axis   of  a  c y l i n d r i c a l   c o n t a i n e r .  

5.  An  a p p l i c a t o r   for  apply ing   a  l iqu id   to  a  s u r f a c e   c o m p r i s i n g :  

a  c lo sed   c o n t a i n e r ,  

a  porous  s u b s t r a t e   wi th in   o r  a s s o c i a t e d   with  said  c l o s e d  

c o n t a i n e r ,  

a  nozz le   out  of  sa id   c o n t a i n e r ,  



means  for  i n j e c t i n g   a  l iqu id   into  said  porous  s u b s t r a t e ,  

means  for  pass ing   a  gas  through  said  s u b s t r a t e ,  

the  a r rangement   being  such  tha t   In  use  said  l iquid   i s  

i n j e c t e d   into  said  porous  s u b s t r a t e   and  said  gas  is  p a s s e d  

through  s a i d   porous  s u b s t r a t e   to  thereby  c r e a t e   a  foam,  t h e  

gas  p r e s s u r e   fo rc ing   said  foam  out  of  said  s u b s t r a t e   t h r o u g h  

said  n o z z l e .  

6.  An  a p p l i c a t o r   accord ing   to  claim  5  wherein  said  s u b s t r a t e   i s  

a  porous  e lement   having  s u b s t a n t i a l l y   uniform  pore  s i z e .  

7.  An  a p p l i c a t o r   accord ing   to  claim  6  wherein  said  p o r o u s  

element   i s  s i n t e r e d   g l a s s .  

8.  An  a p p l i c a t o r   accord ing   to  any  one  of  claims  5  to  7  w h e r e i n  

said  c o n t a i n e r ,   s u b s t r a t e   and  nozzle   are  all  e l onga t e   i n t e g e r s   s o  

as  to  p rovide   a  r e l a t i v e l y   wide  flow  path  of  l iqu id   out  of  s a i d  

n o z z l e .  

9.  An  a p p l i c a t o r   accord ing   to  any  one  of  c laims  5  to  8  w h e r e i n  

said  means  for  i n j e c t i n g   l iqu id   into  said  porous  s u b s t r a t e   is  a 

source  of  l iqu id   communicat ing  with  the  i n t e r i o r   of  the  s a i d  

s u b s t r a t e   and  ex tend ing   s u b s t a n t i a l l y   along  the  length  t h e r e o f .  

10.  An  a p p l i c a t o r   accord ing   to  any  one  of  c laims  5  to  9  w h e r e i n  

said  source   of  l i qu id   compr ises   a  source  of  a  s u s p e n s i o n ,  

emulsion  or  c o n c e n t r a t e d   s o l u t i o n   of  a  f ung ic ide   or  c o n t a c t  

i n s e c t i c i d e .  



11.  An  a p p l i c a t o r   accord ing   to  any  one  of  claims  5  to  10  w h e r e i n  

said  means  for  pass ing   gas  through  said  s u b s t r a t e   comprises  a 

source   of  gas  under  p r e s s u r e   arranged  so  tha t   said  s u b s t r a t e   i s  

between  said  source   and  said  n o z z l e .  

12.  An  a p p l i c a t o r   accord ing   to  claim  11  wherein  said  source  o f  

gas  compr i s ing   a  c e n t r a l   bore  within  said  s u b s t r a t e   and  s a i d  

l iqu id   i n j e c t i n g   means  comprises   one  or  more  bores  ex te rna l   t o  

said  c e n t r a l   bore,   all  said  bores  being  within  said  s u b s t r a t e .  

1 3 .   An  a p p l i c a t o r   accord ing   to  any  one  of  c laims  5  to  12  in  

combina t ion   with  conveying  a r t i c l e s   with  s u r f a c e s   to  be  c o a t e d  

t h e r e b y .  

1 4 .  A n   a p p l i c a t o r   accord ing   to  any  one  o f  c l a i m s   5  to  13  w h e r e i n  

said  nozz le   compr ises   a  screen  or  mesh  in  the  form  of  a  r o l l e r  

su r round ing   said  s u b s t r a t e .  

15.  An  a p p l i c a t o r   accord ing   to  claim  14  wherein  said  r o l l e r  

compr ises   a  p e r f o r a t e d   c y l i n d r i c a l   element  r o t a t i n g   around  a  s a i d  

s u b s t r a t e .  



16.  An  a p p a r a t u s   for  g e n e r a t i n g  a   foam  c o n s i s t i n g   of  bubbles  o f  

a  uniform  s ize   which  appa ra tu s   c o m p r i s e s :  

a  porous  s u b s t r a t e   having  s u b s t a n t i a l l y   a  uniform  p o r o s i t y  

at  Its  p e r i p h e r y ,  

means  for  s a t u r a t i n g   said  s u b s t r a t e   with  a  l i q u i d ,  

means  for  i n j e c t i n g   a  gas  Into  said  s u b s t r a t e ,  

the  a r rangement   being  such  t ha t   in  use  gas  i n j e c t e d   i n t o  

said  s u b s t r a t e   fo rces   l iquid   s a t u r a t i n g   said  s u b s t r a t e   o u t  

of  said  s u b s t r a t e   In  a  uniform  bubble  s i z e .  
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